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=> s copper and (inhibit 
1055590 COPPER 

517 COPPERS 
1055668 COPPER 

(COPPER 



near polymerization) 



OR COPPERS) 



257769 INHIBIT 
159904 INHIBITS 
391850 INHIBIT 

(INHIBIT OR INHIBITS) 
661594 NEAR 

385 NEARS 
661930 NEAR 

(NEAR OR NEARS) 
377734 POLYMERIZATION 

4 46 8 POLYMERIZATIONS 
378435 POLYMERIZATION 

(POLYMERIZATION OR POLYMERIZATIONS) 
388627 POLYMN 

10499 POLYMNS 
390021 POLYMN 

(POLYMN OR POLYMNS) 
524987 POLYMERIZATION 

(POLYMERIZATION OR POLYMN) 
0 INHIBIT NEAR POLYMERIZATION 

( INHIBIT (W) NEAR (W) POLYMERIZATION) 
LI 0 COPPER AND (INHIBIT NEAR POLYMERIZATION) 



=> s (inhibit near polymerization) 

S( INHIBIT IS NOT A RECOGNIZED COMMAND 

The previous command name entered was not recognized by the system. 
For a list of commands available to you in the current file, enter 
"HELP COMMANDS" at an arrow prompt (=>) . 

=> s (inhibit near polymerization) 

S( INHIBIT IS NOT A RECOGNIZED COMMAND 

The previous command name entered was not recognized by the system. 
For a list of commands available to you in the current file, enter 
"HELP COMMANDS" at an arrow prompt (=>) . 



=> s (inhibit near polymerization) 
257769 INHIBIT 
159904 INHIBITS 
391850 INHIBIT 

(INHIBIT OR INHIBITS) 
661594 NEAR 

385 NEARS 
661930 NEAR 

(NEAR OR NEARS) 
377734 POLYMERIZATION 

4 46 8 POLYMERIZATIONS 
378435 POLYMERIZATION 

(POLYMERIZATION OR POLYMERIZATIONS) 
388627 POLYMN 

10499 POLYMNS 
390021 POLYMN 

(POLYMN OR POLYMNS) 
524987 POLYMERIZATION 

(POLYMERIZATION OR POLYMN) 
L2 0 (INHIBIT NEAR POLYMERIZATION) 

( INHIBIT (W) NEAR (W) POLYMERIZATION) 



(polymerize or polymerization) and (inhibit or inhibitor) 
10299 POLYMERIZE 

3381 POLYMERIZES 
13406 POLYMERIZE 

(POLYMERIZE OR POLYMERIZES) 
377734 POLYMERIZATION 



4468 


POLYMERIZATIONS 


378435 


POLYMERIZATION 




(POLYMERIZATION OR POLYMERIZATIONS) 


388627 


POLYMN 


10499 


POLYMNS 


390021 


POLYMN 




(POLYMN OR POLYMNS) 


524987 


POLYMERIZATION 




(POLYMERIZATION OR POLYMN) 


257769 


INHIBIT 


159904 


INHIBITS 


391850 


INHIBIT 




(INHIBIT OR INHIBITS) 


622493 


INHIBITOR 


612789 


INHIBITORS 


962375 


INHIBITOR 




(INHIBITOR OR INHIBITORS) 


19901 


(POLYMERIZE OR POLYMERIZATION) AND (INHIBIT OR INHIBITOR) 



=> s 13 and copper 

1055590 COPPER 

517 COPPERS 
1055668 COPPER 

(COPPER OR COPPERS) 
L4 615 L3 AND COPPER 

=> s 14 and oxygen 

894567 OXYGEN 

7720 OXYGENS 
899940 OXYGEN 

(OXYGEN OR OXYGENS) 
L5 36 L4 AND OXYGEN 

=> s 15 and unsaturated and monomer 

60964 UNSATURATED 
1 UNSATURATEDS 

60965 UNSATURATED 

(UNSATURATED OR UNSATURATEDS) 
246171 UNSATD 

13 UNSATDS 
246174 UNSATD 

(UNSATD OR UNSATDS) 
262652 UNSATURATED 

(UNSATURATED OR UNSATD) 
219876 MONOMER 
183373 MONOMERS 
349277 MONOMER 

(MONOMER OR MONOMERS) 
L6 3 L5 AND UNSATURATED AND MONOMER 

=> d 16 1-3 abs ibib 

L6 ANSWER 1 OF 3 CAPLUS COPYRIGHT 2009 ACS on STN 

AB The method comprises pulverizing tar waste residue from production of catechol 
and hydroquinone and using the pulverized tar residue alone or in 
combination with a copper salt, nitrogen-oxygen free 
radical compound, phenolic compound or amine as polymerization 
inhibitor of unsatd. compound monomer. The 
above tar waste residue is composed of hydroquinone 1-15, 
2, 2 ' -dihydroxydiphenyl ether 2-15, 4, 2 ' -dihydroxydiphenyl ether 2-15, 
4, 4 ' -dihydroxydiphenyl ether 1-10% and addnl. polyhydroxy Ph ether compds . 
with C, H and 0 contents of 60-75, 3-5 and 21-36%, resp. The 



copper salt is copper sulfate, copper acetate, 
copper nitrate, copper dialkyldithiocarbamate, 
copper benzoate or copper stearate. The nitrogen- 
oxygen free radical compound is di-tert-Bu nitrogen-oxygen 
free radical compound or piperidine nitrogen-oxygen free radical 
compound The phenolic compound is hydroquinone, 4-methyl-6-tert-butylphenol, 
4-tert-butyl-catechol or p-hydroxybenzyl ether. The amine compound is 
N-isopropyl-N ' -phenyl-p-phenylenediamine, methylaniline, diphenylamine, 
benzidine, etc. The unsatd. compound monomer is allyl 

ale, vinyl acetate, allyl acetate, acrolein, methylacrolein, acrylic 
acid, methacrylic acid, acrylate, methacrylate, acrylonitrile, styrene, 
divinylbenzene, chloroethylene, cinnamic ale, cinnamic acid or 
cinnamaldehyde . The method can reduce discharge of tar waste residue, 
lower energy consumption, reduce pollution to environment. The 
polymerization inhibitor has good effect and low cost. 
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The invention provides a composition comprising: (a) a star polymer comprising: 
(i) a core portion comprising a polyvalent (meth) acrylic monomer 
, oligomer or polymer thereof or a polyvalent divinyl non-acrylic 
monomer, oligomer or polymer thereof; and (ii) at least two arms 
of polymerized alkyl (meth) acrylate ester; and (b) an oil of lubricating 
viscosity, wherein the core portion further comprises a functional group 
(I): -CH2-C(R1) (C( = O)A)-Y-(I) , wherein Rl is hydrogen, a linear or 
branched alkyl group containing 1 to 5 carbon atoms; A is nitrogen or 
oxygen; and Y is a free radical leaving group selected from the 
group consisting of one or more atoms or groups of atoms which may be 
transferred by a radical mechanism under the polymerization conditions, 
a halogen, an -0-N= group and an -S-C ( = S)- group. The invention further 
provides the use of the composition in an oil of lubricating viscosity as 



dispersant, 

modifier . 
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AB Materials for making apparatus and a method of inhibiting polymerization 
during manufacture, purification, handling and storage of ethylenically 
unsatd. monomers are described. In particular, 
copper or metals containing copper, in the presence of 
oxygen, inhibit undesired polymerization resulting in 

polymer fouling in apparatus used during the manufacture, purification, 
handling, and 

storage of the monomers, such as acrylic acid, methacrylic acid, 
acrylic acid esters, methacrylic acid esters, etc. The copper 
or copper alloys in the presence of an oxygen-containing 

gas exhibit self-inhibiting surface characteristics when used to make at 
least a portion of the apparatus to inhibit polymerization of the 
monomers in contact with the portion of the apparatus including such 
copper-containing metal. 
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=> s 15 and unsaturated 

60964 UNSATURATED 
1 UNSATURATEDS 

60965 UNSATURATED 

(UNSATURATED OR UNSATURATEDS) 
246171 UNSAID 

13 UNSATDS 
2 46174 UNSAID 

(UNSAID OR UNSATDS) 
262652 UNSATURATED 

(UNSATURATED OR UNSAID) 
L7 3 L5 AND UNSATURATED 

=> s 15 and acrylic 

ACRYLIC IS NOT A RECOGNIZED COMMAND 

The previous command name entered was not recognized by the system. 
For a list of commands available to you in the current file, enter 
"HELP COMMANDS" at an arrow prompt (=>) . 

=> s 15 and acrylic 

317736 ACRYLIC 

1476 ACRYLICS 
318140 ACRYLIC 

(ACRYLIC OR ACRYLICS) 
L8 16 L5 AND ACRYLIC 

=> s 18 and pd<20040900 

24978596 PD<20040900 

(PD<20040900) 
L9 9 L8 AND PD<20040900 

=> d 19 1-9 abs ibib 

L9 ANSWER 1 OF 9 CAPLUS COPYRIGHT 2009 ACS on STN 
AB A method is described which produces acrylic acid in a high 
yield while maintaining the conditions for purifying acrylic 
acid in constant ranges and preventing the acrylic acid from 
polymerization By using a reactor which has a first reaction zone and a 
second reaction zone formed of different reaction tubes, propylene 
concentration 

adjusting, from 7-15 volume%, and water concentration adjusting, from 0-10 
volume%, 

are introduced thereby obtaining an acrolein-containing gas which is subjected 
to reoxidn. to produce an acrylic acid-containing gas. Then the 
acrylic acid-containing gas is introduced into an acrylic 

acid absorption column to adjust the water concentration in the range of 1-45%, 
thereby preventing it from polymerization A process flow diagram is 
presented. 
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L9 ANSWER 2 OF 9 CAPLUS COPYRIGHT 2009 ACS on STN 

AB A method is described which produces acrylic acid in a high 

yield as maintaining the conditions for purifying acrylic acid 
in constant ranges and preventing the acrylic acid from 
polymerization By using a reactor which has first reaction zone and 
second reaction zone formed of different reaction tubes, propylene 
concentration 

adjusting in the range of 7-15 volume% and water concentration adjusting in the 
range of 0-10 volume% are introduced thereby obtaining an acrylic 
acid-containing gas. Then the gas is introduced to an acrylic acid 
absorption column to adjust water concentration in the range of 1-45%, thereby 
preventing it from polymerization Process flow diagrams are presented. 
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AB The method preventing the clogging of an apparatus having a gas-phase part 

and/or liquid-phase part connected through a nozzle or piping to a measuring 

device for monitoring the process state of the (meth) acrylic 

acid and ester, comprises introducing a gas comprising at least one of an 

inert gas, oxygen, and a gas as polymerization 

inhibitor into the nozzle or piping connected to the gas-phase 

part of the apparatus at a flow rate of 0.03-1 m/s and introducing a liquid 

medium into the nozzle or piping connected to the liquid-phase part of the 

apparatus at a flow rate of 0.03-1 m/s. Thus, the apparatus for handling 

(meth) 

acrylic acid and the like can be stably and efficiently operated 
and the cost of the production or storage of (meth) acrylic acid can 
be reduced. 
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The production of acrylic acid by the heterogeneously catalyzed 
gas-phase partial oxidation of >1 C3 precursor(s) or C3 compd(s). 
(e.g., propylene) with mol. oxygen is described, where one cools 
the product-containing gas mixture and then subjects it to either a 
fractionating condensation or to a rectification process and adds 
phenothiazine and at least 1 phenolic polymerization-inhibiting 
compd(s). in the column head or in the range of the column head of the 
rectification and/or condensation columns. 
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AB The invention concerns a method for stabilizing acrylic monomers 

in a distillation column, comprising the following steps: adding >1 
stabilizing agent for acrylic monomers having a total concentration in 
the liquid phase ranging between 1 ppm and 5000 ppm; injecting 
oxygen in the distillation column with a 02/organic vapor mol ratio ranging 
between 0.01 and 1%; adding a sequestering agent for metals such as 
pentasodium diethylenetriaminepentaacetate at concentration in the liquid phase 
ranging between 0.1 and 1000 ppm. The sequestering agent improves the 
stability of the acrylic monomers during the distillation 
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The invention concerns a method for purifying a (meth) acrylic 

monomer selected among (meth) acrylic acids and their esters, by 

distillation in the presence of >1 polymerization inhibitor 

requiring input of oxygen and/or an inhibitor having 

better efficacy in the presence of oxygen for stabilizing the 

liquid phase. The invention is characterized in that the distillation is 

performed in the presence of a N02 gas, with an oxygen-organic 

vapor ratio ranging between 0.02 and 3%, and with a N02-condensed organic 

vapor ratio ranging between 0.01 and 50 ppm. 
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AB A method for refining (meth) acrylic acid without polymn 

. during distillation comprises feeding a (meth) acrylic acid-containing 
solution (obtained by catalytic gas phase oxidation of propylene and/or 
acrolein) to a distillation column with the total concentration of C2-4 

aldehydes and 

acetone maintained at <2000 ppm based on the (meth) acrylic 

acid. Preferably the oxidation mixture contains isobutylene, tert-BuOH, and/or 
methacrolein . Using mol. oxygen and a polymerization 

inhibitor in the distillation further prevented polymerization Thus, 
acrylic acid containing acetaldehyde 30, acrolein 30, acetone 30, and 
phenothiazine 100 ppm was distilled at column bottom temperature 88° and 100 
mmHg showing no polymer formation after 8 h stable operation, compared 
with flooding within 1 h with 4800, 4900, 5100, and 100 ppm of the resp. 
compds. were present in the acrylic acid. 
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AB Tetrahydrobenzyl ale. (I) is esterified with (meth) acrylic acid 
in the presence of 02-containing gases and polymerization 
inhibitors of (1) (A) quinones, hindered phenols, nitrosoamines , 
and/or phenylenediamines or (B) phenothiazines , RR'NOH (R, R' = H, alkyl, 
aryl), Cu(S2CNR12)2 (Rl = alkyl, aryl), and/or Fe(S2CNR12)3 or (2) (A') 
hydroquinone, hydroquinone monomethyl ether (II), benzoquinone, 
3 , 5-di-tert-butyl-4-hydroxytoluene (III), N-nitrosodiphenylamine, and/or 
N,N'-diphenylphenylenediamine or (B') phenothiazine, Cu ( S2CNMe2 ) 2 (IV), 
Cu (S2CNEt2) 2, Cu ( S2CNPr2 ) 2 , Fe ( S2CNMe2 ) 3 , and/or Et2N0H, and the resulting 
crude solution is distilled with 02-containing gases and the above 
polymerization 

inhibitors for purification Alternatively, the esterif ication is 
carried out by using the gases and the inhibitors of A', and the 

resulting solution is distilled with the gases and the inhibitors of 

B'. Thus, a solution of I was bubbled with air and reacted with methacrylic 

acid in the presence of a catalyst and polymerization 

inhibitors of II and III. Then, the product solution after catalyst 

removal was refluxed with IV to give tetrahydrobenzyl methacrylate with 

yield 84%. 
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AB Acrylic and methacrylic acids are esterified (using a standard acid 

catalyst) in the presence of a Cu compound, a phenol, and 0 to prevent 
polymerization or discoloration of the ester. Thus, a mixture of 
1,3-butanediol 45, acrylic acid 83, H2S04 1.5, CuS04.5H20 0.02, 
and p-MeOC6H40H (I) [150-76-5] 0.02 part in C6H6 was treated 6 hr at 
78-85° with 50 ml/min air to give 81 parts 1,3-butanediol 

diacrylate [19485-03-1] containing 30 ppm I, no Cu, and no polymer. In the 

absence of air or I polymer was formed or the product was colored, resp. 
Similarly prepared are pentaerythr itol acrylate [55919-77-2], 
trimethylolpropane triacrylate [15625-89-5], trimethylolethane 
trimethacrylate [24690-33-3], and a C10-C15 alkyl methacrylate mixture 
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